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(57) Abstract: A high-speed, write-once optical 
recording medium employing a laser beam blue 
or one with a shorter wavelength, and an optical 
recording method and an optical recorder for 
recording thereon. The high-speed write-once 
optical recording medium (10) comprises a recording 
layer (1 8) and an light transmitting layer (22) formed 
sequentially on a supporting substrate (12), wherein 
the recording layer (18) comprises first and second 
subrecording layers (18A, 18B) laid in layer and 
principally containing Al and Sb, respectively. When 
the recording layer (18) is irradiated with a blue laser 
beam from a laser light source (24) through the light 
transmitting layer (22), Al and Sb contained in the 
first and second subrecording layers (18A, 18B) are 
diffused and mixed thus forming a recording mark 
having a reflectivity varied irreversibly through the 
mixing. Thickness of the recording layer (1 8) is set 
such that recording at a record transfer rate of 35 
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WO 03/025924 Al 



tB®iBi=tt?i£H$*i«. %pctX-1£ -j KD#Mi^«$tirt>.5 r a -KtBSS 



(57) m&: 
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ffi&iiiEM#12»2tftfc 1 0 ft, £ftg# l 2 ±fc, EM 18, 3fc 
igigJl 2 2 ©«T*T Lti <9 , 150® 18HA1 &t>*S b ^-etlf 
fti^iti^ 1 2&mmm 1 8 A, l 8BSr»JiL-Cfc«K 

f f *SrV'— «f3t«2 4i>&, ft@i®/f 2 2.^^LTI5 

iiJl 1 8 iCfgtt It, £ 1 RXfB2Wm^m 1 8 A, 18 Bfc 5 
Al, S b &mtt\z£ V&&.VXW i ££tl, ICl^Ciof 

WlS^Jf 1 8 ©J?*ti\ 3 5Mbps JK±«?I2A*sSlii«T*fEA ft IB* 
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m m m 

OM (read only memory) ^ ft IB 5 IM*R W 

(rewritable) ^ ^©ftlE$^j§(:$J^:g§5|§ ^JxXV*S^ N 
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(1) $*p*fc_hfc:, '>ft<i^ IBftjf % "*38aJiJJSwOllT?^* 
Jf»c^***L«^^j|*stttfeL*ca^Ls roa^KU; !?> Kit* 

mvWfrm 3~50nmi'$^ HufB^ — -Jf5t©RSSr 2 0 0-4 5 0 
Srffl V^/c fACi 5, 3 5Mbps £*±©BB«MEi£ii&-T? 

(2) SfrlESlJIB^lOJ?^^ l~30nmt £ *l£ £ £ 1 1" 5 
(1) OillIi3l*Sii*o 

(3) ftuiB3fcji]M©J¥^£ 5 0- 1 5 0 /imi: LfcCiSr#»ii" 
5 (1) Xtt (2) ©ffi*iilB3!#iB»j£#. 

(4) fulBgiJfBiSrJl© 5 V>&< £ t lJittA 1 *±&9?b L, ffi© 

Wlk-fZ (1) % (2) Xf± (3) ©iffii£iifE»!E«ft„ 
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S i %3E$.fit U fiiLtf>/>&< Hlitt, tufB S i Z±f$.£b-tZ>m 

Ag/Si, Zn/Si, Au/Si, Al/Ge, Cu 
/Ge % Ag/Ge, Zn/Ge, Au/Ge©5*>> V^-ffa/^ 

jt5 2o«^I^i^t5J; 5lc**Lfcr irSr#»i1-5 (l)> 

(2) xw: (3) ©jsiijiiB®*ia»^flEo 

(7) 5i#Sfr±lc x <t t>^iH"JI, IB»g, rMilSSr, 

15' u-1f*S:flaitLTlB»^--^*^fiJc-tS3tfB«k^fe-C*)oT, JtiJlB U 
l«©&H-«r£fifc#4:i-3^*< £ % 2 1 ©gjfB&JI SrM ttfttl, 

20 l-r-^f^U 1^, - ©SB&iJEi£5££iS: 3 5 Mb p s EA±£ tfc 

(8) iSEV-f JfcOSf ^2 0 0~4 5 0 nmi U N r©v— ifft 

& N j?^ 5 o~ 1 5 0 n m(DmmytmMmm£ v mamo . su±<dm 

ii/yXfciH, «rlB1B»litcBRWi-5ii«rW*i:-t'5 (7) ©#f3 

25 mjffeo 
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5 £-f34>fc< t t> 2jf ©IiJ!BltJl<HfS LTfeiJ s # 

ft 3 LT«1£U ^©il^fc.fclK EJt*#**r 

»Wte3rfcLfc»^-*#^jfc*riBfc £ft, «riBt — -rateoBRJH-^-* 

10 -1fft{c=fc>9s 3 5 Mb p s #±©ffi»teigi££-T?i3»WfBft«fc 5 fc£ 
ftfc n i t -T 5 ^3tiifBSipfeE«Bo 

(10) jtufE if 3fc©j&fiH: 200~450nnu 8fffBlB«?:3fe3*S$ 

n s %m y-x©i p mn o . 8 m± £ £ ft ^ ^ <t 1 1- s 

(9) ©ffi£iiK3!ftflB4M£1l. 

15 

fk 1 0tt*3B9J©ISi6©^1i©$ l«»Jfc«5i«ariilBS!3tE«k«ft 
20 «S:WK:t£*UT*-t-||fffiBI-e*«. 

25 $ 5 0fi#389J©£ffi0!l 3 ©fclBftlSfcfrfcastt SffiftnTft* 
£ K & ISifil- S fc & © * ft © 
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^2^1#:l 1 6 % !E£iJf 1 8 > Sg lfim^A 2 0, &t>\ ftjfiijf 2 

5 2 %z.<Dmx*mvtc-k<Dx*h <o , tzm%<Du—f%,-w 2 4 2 0 

0~4 5 0 nnu $Jx.tf 4 0 5 nm©ffeC I"- TfejtiiJf 2 2 

&® LTSufBIB^il 1 8 l-mft-tZ>~t Ciot ( 

HfrfBta^JS i8it a i 1 S'JIB^jS 1 8 A h S b 

^jov^T, miRwwiznnmm 1 sa, i s B^-^^r^tL§BuiB±^ 
#&JSxfc5A i t s b ^mnkLxu^ u dkcs&jfc 

15 }c^nxv^5„ rc^J; 5 & 2 o<D£$#£ffi;»ffc LT?I^1-5KJfcf4 
fufB^Kft 1 2 {4, $J;U4*1. 1 mm<£>J¥£tf)*Ky h tf> 

b^D, X, Ji&lE&ttJg 1 4 t±, y ymtj; 5 

#12J:^ 0J&tf$^&<DJB&^fifeLfcfc<PTifc!K J* 10 

20 ~ 2 0 0 nmili ^tlTV^„ 

iriB^lX^2fim<*:S 16, 2 0(4, *KZnS-S i 02^- 
y^MZnS : 8 0^% S i 0 2 : 2 0 * %m^XX'<y 

$ y y^^^ct vj&j&Ltc t<Dxh*)., m2ffim,i$m 1 6f4j?£ 5-2 

0 0 nmT'HUlB^lt® 1 4±fc\ X® 1 2 0f4ff$ 5-2 0 0 

25 nmT\ B&iBSB»Jg 1 8 31 2 i$f;#I? 1 6 £ #fcfc*i&tf «t 9 t 
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J*Lfc!K ftlti/- httftttSrSMH" 3 ii« 

s^i o o m ma«©*^j»«ft;«fjiiji^4?y hv— hfr 

t&fBIEM 1 8 ©J?^fi 3 ~ 5 0 nm, L< ii5~2 0 nmif 

3„ iftfi, »l&tf»2gi]ffi»JS 1 8 A, 1 8 BZffif&i- 
m~Vh% A 1 t S btbZ^t&Z S&ftff 1 8 t N $?^4 0 5 n 

mowfev-if^*fi8WLfei:#, 3 5Mb P s &>±<Dummmi&gfc 

rrtf 5IBitelIg3 5Mbp s tfi, (1, 7) RLLCli 
T^f 0 . 1 2 nw fBMM 5 . 3m/s, 

^-f ay^6 6MH z % 7*-ry 8 0 %t Ltz t # 

**>\ muytm^m 2 2^01 1 Btm^g 2 0 ©ff^f*, wib^— if 

*12 4^fc©u--r3tSrlB»S 1 8tIlt^5^uyX2 6©M 
(NA) £0. 85Hfci#, Wfel^-1f5t^|BM 1 8 fcfcafc 

X, Mian 2 .&tff& 1 tiMltm 1 6,' 20tt, IHb^s fifcM, Sfb 

smsst/b^s^ iti ^t<t§r £#Tsrt&-<?fc!K *m©«gxu< 

X, fftlfilB^Jll 8*#lfifci-5|BlXt5»2SlJ|aM 1 8 A, 18B 



WO 03/025924 PCT/JP02/09300 

7 

5 A 1 l iJIE^Jl l 8 A^»$^5 7c^i Lttt, 

.. Cr % Ti, N i ^<D»^tt£|Rj±£^5^7n*?V>&< £ t> 1 9# 
0^< N S b Sr^^ii-S»2ffllBM 1 8 BtcaSJp$*L5 5n*t L 
Ttt, IHb, IV b, Vb s VI b ©#J&fcJS1-S5G3ft<E>4>ft< tfclS 

10 

3Etc % SulEfBM 18(1, I? 1 PUBM 1 8Aif 2 PJiBftJS 1 8 B 

^-^^(Dfc«6C>f-i!i©7c*<!; Ittts SulBM 1 iJSBftfll 1 8 AXIil2 
15 9J1B4MI l 8 B ^V^Tttroiftt LTffli^tL5#^St©^ft < £ t> 
lttjjs^rf 6>n«c 5 o o~ i o o ot©flirti£ . 

a 1 1 s b t ©a-g-tfjfctf e>H5i k&hz* 

20 X, BUlEJiU&^fi! 2glJfBliJi 1 8 A. 1 8Bi:*it5±^^I© 

25 ±|B©i5^, 2 o<Z)gi]iBfiJi&^l LT^lfcStlfcfBIS® 1 8 fi % 
$ 1 &1>*H 2 gijfa^g 1 8 A, 18 B <Dm&&Wl<DM.&fc&^X 
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A 1 RXIS b *£j&ft&mk-t&m&^X*te, 4 0 0tRllo 

5 i)|B#H8A, 1 8 B - * 

1 2BJIB&JB 1 8 A s 18 B<D'J>?£< t t> 1 E *5 V* T , 0* b 
<I4W^^*JV>T^ 1 0 0 0^&TT?&5 - £* S M* LV\ ft*s, ilufB 

10 ©J: 5 i £ s b ttim^^tcih, mw\f&mm 1 8 a, i8b& 

2 o o°c&T<Dum®s mz.mi o o^t^m^^mo-cv^ 

15 £fc##£LV\ 

s-b t ttjsi!^:ds+^J-3av^ 0 

2§iJf3^Sl 8 A, 1 8BOi^lli» 1B*-r-**fc*5V^Tfi'& 

25 #ijx.ft\ A 1 £i$#£1-5fglg'JlBMl 8 Air S b£±$#£-f 
5fS2l'JfB^« 1 8 B fca»&45B»I 1 8<B»£\ £*IHft;£*"C* 
§A1S b^£$LT^5 i:#x.btL5 0 <&U A 1 S b©i544fel 
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AftWfcfi* |B^^-^^UEf-^J^^tbTV>6IB#jl 1 8 11, IBH^ 

10 w«fcu m^mm-?-? frx^zmwxn, urn 

r-X% A 1 OW^W: 6 6 Ot, S b OiMfi 6 3 1 °C "C D s F5# 
£t>A 1 S b (jK£ : 1 0 6 0°C) #£fifeL#3o 

25 * N lB»l#fc8*& h7y# <E>iB»"*—* SrIH It b£ 5 m$ n 
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ffflSIBH® 1 8 CDff$ N BP^)^ 1 ^Lt>*^ 2 gtJIB^JS 1 8 A, 1 8 BO 
"g-f+J¥£tes 3~5 0nm N 5 ~ 2 0 n mffc 5 £ £ tf s #P £ UV\ 

20 0 nai45,' 

itu!S#|iJfB^Ji ft> 1 — 3 Onm, it 2-2 0 nmt'fcS: 

IBM tsb i^^^g'Jiamg t ^11^^51^, A l JrSbi;^ 
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8 tp\cioft%A 1 t S b toitm (m^it) #1:1 <^ft& 

£t#s#:i 2±^, kmi i 4, m2ffi'm#mi 6, fa&£4 8/»l 

ffiO V — ifftflS 2 4 ^bSt* 200~4 50nm, #J ;tkf 4 0 5 nm© 
10 #&tf>U-1fft£, ftMH 2 2 £® LTHtrlBfB&e 4 8 fcHHt-fS r. 

mrfBfB^JS 4 8 li, fjffilB^S 1 8 i:Hft 9 „ Si £3Ef&# "f 5 % 
l»lfB»»4 8 Ai N Cu «r£jife#£1- 5£2iJSE»*4 8 B £ 

#S:flB*t-*-3 i, MH*sS^*^-c, Jg l Rtf» 2 HGftl 4 8 A. 4 
8 Bt^#*^5Wffi^fifc^'jltf*)« si t Cu asiB^u BSIt*# 

20 |4 8ttiIIB®©#fB»#prte£*5. 

tGIBIS^S 4 8 ©ff *fi|HHBlB»S 1 8 t m&Ks 3 ~ 5 0 n m, U 
25 |L<l45~20nmit^o 
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3lK\ BUf3IEM4 8£«$1-6f$lMfS2giJlB3iS4 8 A, 4 8 
0 1 giJfB^Ul 4 8 Afc*5tf5 S i fi£L<ti 

8 o^%^±. J; 9£F* t<f±9 off%K±tfc^ s i 

X, SiiCu «:±j£#&JB£ LTl^3»£\ Jg 2giJIB»® 4 8BT* 

ft&V^> Sn s A 1 , Z n, A u , A g ^ Ni, P, Ti, C r , M 
n N F e , M g , Si, Ge©'>ft<i:UWH<, A K Z n > 
Au, Sn^ MgftZtf. »*ttl^l±©«/S^fe*fe^ff*t^. ^ 
If%T'5^AK4 5, 2^Zn<4 5, 5^Mg<3 0, 5^Au 
< 4 5 , 2 ^ S i , < 3 0 £ bV^„ 

S i "T £ IS 1 §l]f3HJl 4 8 A^SSJUSftSTG^ Lttt, 

in b . iv b, vb % vih <D&n\^m^%7tno>pt£< th inn* 

t < , S n , A 1 N Z n % A u , A g , Ni, P , Ti, C r , M n , 
F e , M g , Si, G e <D'pt£ < t t> .1 L < > A 1 , Z n , A 

u, Sn, MgttZtK »Attfl±©fc£a>&£ tV\ 
Hfcs BtTlBfB^JS 4 8 (4, * 1 S'Jfa^® 4 8 A £ £ 2 gljlBftJi 4 8 B 
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BUfBia^4 8(DJ¥$^ BP%mi^t>^2giJfa#ii4 8 A, 4 
8 B<D&$tm£ i^oV^I), ftlBMft 1 0 Uife'ttS ^i-efc5o 

&*5. wish i Rvt%2mmmmfc&rt%^f&ft&mte, ai/s 

10 |E-g-*{4, Ag/S i, Zn/S U Au/Si, Al/Ge, Ag/ 
Ge, Zn/Ge, A u /G e © 9 feW? *Ltf>©|i1^2» £> t> 
£V\ ~flb<D^i*tl<Dm.& : &Xi>A l/Sbib5V^ttS i/Cu <D#1 

15 8 f±5g 1 RXfM 2mmVfM 1 6, 2 0 (DffifcWtf bfrX^ZtiK ;£3§PJ 

fi ^ pg£ $ ft 5 1> © T* ft < , &-T U t> > K-«J X fiPnflfl (cf|«fls Ji £ 

20 <, »]fB«JiW:3E£t±-?2fco-Ct>.fc<s 4ffcfe©ffllB«B#A-l*3te*i 
K^s fulEftiiiM 2 2 «\ |B#S 1 8 Zim U iE»S43t*SiS 
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laft * 5 © fc & © KRftSff o ^ x m w -r % „ 

fc^, ^^^©^IB^Efrl 0 ^[HlifePio-rSfcft©^-^ 32^ 
10 Sfc^y F3 6^ IWflBV—^K^^ ^3 4, 3 2, ft^i^rx K 

X, ft^it^;/ K 3 6 ft, ftSftftft 1 0 KJ&f&ZfrX^Zt&M h 7 
15 y *fciifELT#»vi'X2 6^tt£tf* 1 0 OEM 1 

i«»if 3 8 14, glrlB*-^ 3 2©ii«XtJ«^-U i 3fc«2 4 
^bttilt 3 5Mb p s&±©lB«<Ei£**'tMEft"C ■ 
20 §5J:?^ *^32, V—tf h*74 '<3 4X^^5/ F3 6 £ 

4*5, ±ia3fctt<&7Btt©0ifc*5V'»T; w-if3fcas2 4«, «4 o 5 
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#3BHf±x 3 5Mb P s M±<Dmmmm&&x*m^bfr%Mm&mmft 
mnm i ] 

gtJJf 1 4 : 5 0 nm 

0Mi#JP': Z n S + S i 02 (8 0 : 2 Omol%) 

IS 1 ffUfr 2 0 : 8 0 n m $ 2^Sfls 16 : 9 5 n m 

ft 1 S41B&J1 1 8 A : A 1 C r (9 8:2at%) 4 n m 

% 2 giJIB^S 18B:Sb6nm 

|B«fll# : 1 - (tf!X h*0. 12 mhi) 

IBMiSS : 5 . 3 m/ s (35Mbps|B3) , 10. 6m/s (7 

OMb p s|lS) 

If:^/-*?— : o . 4 mW 
±fB*fl i "e*IB«56it 1 OK J: |? -r/i^^* * f7f^S;l^t, 

3 5Mbps :|B»^!7-4mW y * 7 . 5 % - 

7 0Mbps : ffiiU-N° 17 — 4 . 5 m W y 9 8 . 6 % • 

3 5Mbp sU±<Dftm&mz&^X0kftftfe%&'R&ftt>1ri, IE 

2] 

i9IB*IB»S« 3 0 , TtfBM^l 0 «r/BV\ *IB«jifr©IB»«&« 
L) • 

fSftftJB : ZnS + S i 02 (8 0:2 0mol%) 
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»1RS*20 : 60nm |2ll^l6 : 70nm 
% 1 gtffB&Jl 1 8 A : A 1 C r (98 : 2 at%) 
$2 9J8B&J1 1 8 B : S b 

mimmmm 1 s a£>j?*£$&2ii]ib»ji 1 s B©j?^<z>it£ 1 : 1. 

[HM#iJ3] 

fgfiftjg : ZnS + S i02 (8 0:2 Omol%) 
|liifr20 : 60nm |2|1*16 : 70nm 
£ 1 BJfiM 1 8 A : A 1 C r (98 : 2 at%) 
^2SiJfB^Jl 1 8 B : S b 

ay £ * # tt nk <d t *5 5 -e 5 „ 

K*ft# :l-7||(t'^-SO. 1 2 /z m) <Z)ft^-r-^ 8 T <D 

fEMM : 5 . 3m/s (35Mbps|S) , 10. 6m/s 
( 7 0 M b p s m ^ ) 
#£a*!7— : 0 . 4mW 
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SM® 1 4 : 1 0 0 nm ' 

5 fi£8#Jl : Z n S + S i 02 ( 8 0 : 2 Omol%) 

H Iff Eft 2 0 : 2 5 nm |2|S#16 : 28nm 
^ 1 giJIB^® 4 8 A : S i 5nm 

2 gi|fB<M 48B:Cu 5 n m 

10 |B#flr# : 1--7 3EP (^y H*0. 12/im) 

fB»»jS* : 5 . 3 m/ s (35Mbp sffiS) . 10. 6m/s (7 
OMbpsti^), 21. 2m/s (l'40Mbp stSS) 
-fct£,?.r;~- • o . 4 mW 

15 *ffiftiKfr4 0^©flr*OB»S4SrfTo*:t ■ 

3 5Mbps :|B^!7-4. OmW i> y $ 7 . 7% 
70Mbps :|Bi^ l 7-4. 2 mW y 9 1 . 8% 

14 0Mbps :|E|/''!7 i -4. 6 mW y * 8 . 9% 
3 5Mb p s ^±^S^IB#^^:*5V^T^i^^^^t^•p B pK^#e)tl^ IB 
20 *'<!7 — t> 5 mW^T<b^ffl^^t5iI-Cfoofc 0 

^Itl 1 4 0 Onm 

flgttttJl : ZnS + S i 02 (8 0 : 2 Omol%) 
|liffr20 : 23nm |2|lftl6 : 28nm 
25 ^ 1 giJIB^rJl 4 8 A : S i 5 n m 

% 2 gilfSM 48B :CuAlAu 5nm (64: 2 3:13 

at%) 
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1B<MT* : 1 ~ 7£W Y&O. 12 urn) 

tE»0i£ft : 5 . 3 m/ s (35Mbps|@^) N 10. 6m/s (7 
OMbps tB^), 2 1. lm/s (HOMbpsffi^) 
5 : 0 . 4 mW 

3 5Mbps ;|BS^!?-4. 0 mW *J v 9 Z . 7% 
. 7 0 Mb p s : IB»^I7-4. 2mW V y 9 1 . 5% 
10 14 0Mbps :|Bi^y-4. 5 mW S?y*8. 8% 

3 5Mb p S M±<Dmmmmzte^rM?t£iw^&m>nbfr, m 

15 ftfe$iiigT*W&^~i^«^^&ft^^ ifti5mw*it 

feSfcfe, WfiW-lf £J8^«iEiU£«-e3 5Mbps ^±©fB31$£ 
20 ^#10mW^T©ffe^-f^ffl^^ 3 5MbpsJ^±(7 0M 

■bps) -<? t> "ante £ & s #^ 1 ^--f ; ^ffiv^fci^7iiilasfBM^^-Ji 

25 *£9mJtnB©-J: SfcfllJfrLfc©-?, W&XttrftJ; 9 £v^g© u 
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tt # © $5 BB 

©JP^d* 3~50nm^tls M1B l"-1fft©jft* Sr 2 0 0 ~4 5 0 n 

m, n ©u-ifft©f$it^;i3v>5»v- vX©0S q|&^ o. 8&.±ou 

10 yX%k%m\^tzi'X ; rJ>.lZ. X V s 3 5Mb p s E*±©fB»lBi£3iS"C?fB 
2. lt*5V^T, itfiiBIiJIEM©/?^ i ~ 3 0 n mi &tlfci t *W 
3 . 1 Xfi 2 (^V^T, ffrf23fc^iiS©J¥^& 5 0-1 5 0 /i m£ Lfc 

4. 1, 2 X Xfi3k*5V^"C, itufBgljlB^Ji© 9 ^>'>&< t t> lJlttA 

ftJPt»SUTK»te>^, £o, SbSri^iU HUB U-1F#©1IB 

5. 1, 2, Xte3^:jo^T, pf3g"JiB#®©5 ^>4>&< £: t> lJPfiS 
i «r±/£#£ U ®,(D'pt£< t fc lift ItufBS i SPJfB 

^ «rfB#MIB«*tM$jL5 SiiC u tfU£ir% X 5 £ 

25 ttfc^i:SrW»i:t-5*Mf2a3tffi»JIEfr. 

6. 1, 2, XI13 fttilSSiJfE^jl© 9 V>&< 1 1> 
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mfc#V5^f&ft&J%k&> Ag/Si, Zn/Si, Au/Si, A 
1/Ge, Cu/Ge, Ag/Ge, Zn/Ge N Au/Ge©H^ 

It L T 12^-7 - * Zmrfc,? 5 ftiE^SfcT? fc o T % 
10 WEi^— 1f*fi, tfeXliriiiDfiv^Jli:*^ mff3IB#JS fix 

£-£TiE^ — * Sr^fife U lo, £©|Bft*si£**& 3 5 M b p s U 
8. 7iCjoV^T, llfrfBl' — f*3fe<0fcHS& 2 0 0~4 5 0 nmi U -© 

ifftSr, J?^5 o~i5 0 m m©ifrl33fe^S^<t 0 Into. 8 
20 9. Wfexttrtii 9 0v^«©i/-«£tti±)i-S^-«ii£> X 

25 |Bft£#M)g&ft^ ^tlti^ WIBISflUiH^ J £*i j e*il«©& 
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mtztz&mvmfrit, mt&^—f^^ ^ 3&M.bps# 

1 0. 9(r:^oV^T, BUlB V — if^(D^ft{4 2 0 0 — 4.5 0 nm, HUlEIB 

M^I^'tt^^^^^fflniliO. 8£X_kk iSr«Fl» 
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